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Populasyon Farkliliklar

* Ayni genetik altyapiya sahip farkli ¢cevre
kosullarinda yasayan topluluklar




Genetik Farkliliklar

« Farkli genetik altyapiya sahip ayni ¢evre
kosullarinda yasayan bireyler




Ekogenetik acidan insanlardaki dnemli
polimorfizmler

Hemoglobin varyantlar1 (HbS — homozigotlarda orak hiicreli
anemi, heterozigotlarda malarya enfestasyonuna direnc)

Glukoz-6-dehidrogenaz (G6PD) eksikligi (bazi 1laglara ve
fasiilye gib1 gida tiikketimine bagli hemolitik kriz)

Laktaz aktivitesi farkliliklar: (siit tiikketiminde laktoz
intoleransi)



The Pentose Phosphate Pathway and Glutathione production

Glucose

* Hexokinase (HK)
Glucose-6-phosphate
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thulose 5-phosphate
Ribulose-5-phosphate
isomerase (RusPI)
GSH & GSSG: glutathione those-ﬁ—phosphate

Eritrositlerin oksidatif zarardan korunmasinda
G6PD’nin rolu.
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G6PD eksikliginin dunyada dagilimi




Alfa-1lantitripsin enzim eksikligi
Lokosit elastazin alveoler elastini baskilayamamasi
ile obstriiktif pulmoner anfizem iligkisi



Klinik Acidan Onemli alfa-1 antitripsin genotipleri

Pi \Y% 1Y EE\Y V4 SS S7Z. /
Genotipleri Glu342Lys
Frekans 0.90 10.038 |0.001 0.0012 0.0004

(1/800) | (1/2500)
Aktivite 100 |60 50-60 30-35 10-15
(%kontrol)




Ekogenetik acidan insanlardaki dnemli
polimorfizmler

» Asectaldehitdehidrogenaz (ALDH) aktivitesi
farkliliklar1 (etanol tiiketiminde intolerans, bazi
Uzak Dogu ve Gliney Amerika topluluklarinda
gozlenir)

 Sitokrom P450-monooksijenaz —xenobiyotiklerin

(karsinojen ve mutajenler) oksidasyonu farkli
enzim 1zoformlar1 nedeniyle yetersiz olabilir

 Arilhidrokarbon hidroksilaz (AHH) ile aromatik

hidrokarbonlarin epoksi bilesiklere dontistimi 1le
karsinojenik etki olusumu



Sees

Benzo (a) pyrene

An epoxide
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" Phenobarbital inducible

- Debrisoquin hydroxylation

teroid 1/a-hydroxylase
.
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CYP supergen ailesi




Kisisel Tip
Tedaviye Yanitta Farkliliklar
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Ornek: Warfarin

Antikoagulan,

tromboz o|u§umunu Warfarin

. Tablets gp
engellemede etkin

::'T" Tablets e Warfarin

ot 07 hlat
1dDlets

Warfarin Tablets sp

Warfarin
Tablets gp




Warfarin

Warfarin fare zehiri olarak
Kullanilan bir kimyasal

Optimal doz toplumdan topluma degisiyor

Genetik varyantlar (VKORC1, CYP2C9)
optimal kisisel dozu etkiliyor

Laters
WARFARI




Varyasyon Qesltlerl

SNP

Kopya Sayisi
Varyasyonlari
(CNV)

Delesyon

Insersiyon

Translokasyon




SNP

Single (Tek) Nucleotide Polymorphism
[nsanin evrimsel siirecinin bir parcasi
[nsanda DNA polymorfizmlerinin %90°1
Siklig1 tahminen 1/600 — 1000 bg

Cogunlugu intronlarda (2/3)

— Regulator bolgeler (kanser, noropsikiatri)

Ekzonlarda letal olabilir (1/3)

— Fatal aminoasit degisiklikleri



Hastaliga direncli

|
~ Binlerce SNP igin bireylerde genotip galismasi

ATGATTATAG X geni ATGTTTATAG

Direnglilerde X geni 4. Pozisyonunda hep “A”
duyarlilarda ‘T° (SNPler :A/T)



SNP Uygulamalari

Gen kesfi, haritalama

Asosiyasyon temelli aday gen calismalari
Tani1 / risk profili

[lac tanit tahmini

Gen 1slev calismalan



CYP4F2:sitokrom 450, altgrup IVF polipeptid 2
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Warfarin toleransi
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Artwork by Jeasne Kty © 2002

SNP’ler ile saptanan
populasyon

farkliliklari




SNP Genotipleme

Mismatch
Allele A

Perfect Match

Perfect Match
Allele B

Mismatch

4 -1 0 +1 +4
Position relation to SNP
B/B AB

ool -2

Mikroarray temelli yiiksek verimli SNP ¢alismalari

Genotype
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a SNPs

Chromosome 1
Chromosome 2
Chromosome 3
Chromosome 4

b Haplotypes

SNP SNP SNP
v v v

AACACGCCA.... TTCGGGGTC.... AGTCGACCG..:us
AACACGCCA....TTCGAGGTC.... AGTCA ACCG....
AACATGCCA.... TTCGGGGTC.... AGTCA ACCG.uu:»
AACACGCCA.,... TTCGC-GGTC.... AGTCC-ACCG....

Haplotype1 CTCAAAGTACGGTTCAGGCA
Haplotype2 TTGATTGCGCAACAGTAATA
Haplotype3 CCCGATCTGTGATACTGGTG

Haplotype4 TCGATTC/CGCGGTTICAGACA

¢ Tag SNPs

O\> <«

Figure 1 SNPs, haplotypes and tag SNPs. a, SNPs. Shown is a short stretch of DNA
from four versions of the same chromosome region in different people. Most of the DNA
sequence is identical in these chromosomes, but three bases are shown where
variation occurs. Each SNP has two possible alleles; the first SNP in panel a has the
aleles Cand T. b, Haplotypes. A haplotype is made up of a particular combination of
alleles at nearby SNPs. Shown here are the observed genotypes for 20 SNPs that
extend across 6,000 bases of DNA. Only the variable bases are shown, including the

O\NO <«

three SNPs that are shown in panel a. For this region, most of the chromosomes in a
population survey turn out to have haplotypes 1-4. ¢, Tag SNPs. Genotyping just the
three tag SNPs out of the 20 SNPs is sufficient to identify these four haplotypes
uniquely. For instance, if a particular chromosome has the pattern A-T-C at these
three tag SNPs, this pattern matches the pattern determined for haplotype 1. Note that
many chromosomes carry the common haplotypes in the population.

International HapMap Project, Nature 2003



Haplotipler — SNP Barkodu

1782801676916 75

ATGGTAAGCCTGAGCTGACTTAGCGT-AT
ATGGTAAACCTGAGTTGACTTAGCGTCAT
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The International Haphap Project is a partnership of scientists and funding agencies from Canada, China, Japan, Nigeria, the United Kingdom
and the United States to develop a public resource that will help researchers find genes associated with human disease and response to
pharmaceuticals. See "About the International HapMap Project” for more information.

Project Information - News__________________________

o 2004-03-05 . Public data release #5!
Genotypes, frequencies and assays for 369,784 SNPs (33,280 560 genotypes) released for bulk
download and graphical browsing.

o Aprif 18-20, 2004 International HapMap Community Analysis Meeting

This meeting will discuss data analysis and methodological issues relevant to the International
Haplotype Map Project. This will include approaches to describing linkage disequilibrium,
properties of linkage disequilibrium, inference of haplotypes and haplotype frequencies, and
methods for utilizing the haplotype map in association and other disease studies. The meeting will
provide an important opportunity for a diverse community of investigators (both those involved
directly in the project, and those in the broader community) to come together to define and debate a
range of issues in the creation of the Haplotype Map resource.

The meeting is scheduled to begin with presentations and a reception from 6pm on April 18, and will
conclude no later than 3pm on April 20. It is being hosted by the MckKusick-Nathans Institute of
Genetic Medicine/Johns Hopkins University and the National Human Genome Research Institute.
For further details, to register, andfor to submit an abstract visit International HapMap
Community Analysis Meeting website.
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ingle

ucleotide Polymorphism

birey 1:
birey 2:
birey 3:
birey 4:
birey 5:

QP 6 6

Cogu SNP icin iki alel bulunur.
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Asostyasyon Calismalari

Hasta:

AGAGCAGTCGACAGGTAT TACATGAGATCGACATGAGAT TAGAGCCGTGAGATCGACATGATAGCC
AGAGCCGTCGACATGTAT TACATGAGATCGACATGAGAT TAGAGCAGTGAGATCGACATGATAGTC
AGAGCAGTCGACAGGTAT TACATGAGATCGACATGAGAT TAGAGCCGTGAGATCGACATGATAGCC
AGAGCAGTCGACAGGTAT TACATGAGATCAACATGAGAT TAGAGCAGTGAGATCGACATGATAGCC
AGAGCCGTCGACATGTATARCE TACATGAGATCGACATGAGATFCETAGAGCCGTGAGATCAACATGATAGCC
AGAGCCGTCGACATGTAT TACATGAGATCGACATGAGAT TAGAGCAGTGAGATCAACATGATAGCC
AGAGCCGTCGACAGGTAT TACATGAGATCGACATGAGAT TAGAGCAGTGAGATCAACATGATAGTC
AGAGCAGTCGACAGGTAT TACATGAGATCGACATGAGAT TAGAGCCGTGAGATCGACATGATAGCC
Kontrol: : llgili SNP : ligili SNP
AGAGCAGTCGACATGTAT TACATGAGATCGACATGAGAT TAGAGCAGTGAGATCAACATGATAGCC
AGAGCAGTCGACATGTAT TACATGAGATCAACATGAGATETETAGAGCCGTGAGATCGACATGATAGCC
AGAGCAGTCGACATGTAT TACATGAGATCGACATGAGATETETAGAGCCGTGAGATCAACATGATAGCC
AGAGCCGTCGACAGGTAT TACATGAGATCGACATGAGATETETAGAGCCGTGAGATCGACATGATAGTC
AGAGCCGTCGACAGGTATARTE TACATGAGATCGACATGAGATFTETAGAGCCGTGAGATCAACATGATAGCC
AGAGCAGTCGACAGGTAT TACATGAGATCGACATGAGATETETAGAGCAGTGAGATCGACATGATAGCC
AGAGCCGTCGACAGGTAT TACATGAGATCGACATGAGATETETAGAGCCGTGAGATCGACATGATAGCC
AGAGCCGTCGACAGGTAT TACATGAGATCAACATGAGATETETAGAGCAGTGAGATCGACATGATAGTC

31
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Genome-Wide Associations GWAS

NHGRI GWA Catalog
www.genome.gov/GWAStudies
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@ Multiple sclerosis @ Pulmonary funct COPD
14 © Fasting glucose @ Iris color O Myeloproliferative neoplasms @ QT interval prolongation
13 @ Basal cell cancer @ Chronic lymphocytic leukemia @ Folate pathway vitamins @ Ischemic stroke O Narcolepsy QO Psoriasis
© Bipolar disorder © Cleftlip/palate O Freckles and burning O Juvenile idiopathic arthriis O Neuroblastoma © Recombination rate
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O Amyotrophic lateral sclerosis @ BMI, waist circumference @ Crohn'’s disease O Hepatitus B @ Malaria @ Panic disorder @ Serum bilirubin @ Systemic lupus erythematosusin women @ Type 2 diabetes
@ Asthma O Bone density @ Drug-induced liver injury © Hirschsprung’s disease © Male pattern baldness @ Peripheral arterial disease @ Serum IgE levels O Testicular germ cell tumor @ Venous Thromboembolism
@ Atopic dermatitus @ Breast cancer @ Eosinophil count O HDL cholesterol O MCP-1 @ PlasmalLP (a) levels @ Serum markers of Iron status @ Thyroid cancer @ Vitamin B12 levels
@ Atia fibrillation @ C-reactive protein @ Essential tremor @ Idiopathic pulmonary fibrosis O Mean platelet volume @ Primary biliary cirthosis O Serum metabolites @ Total cholesterol @ Warfarin dose
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Diyabet oranlarinda degisim

Avrupa Asya
22m—>33m 62m->132m

K. Amerika
13m—=218m

G. Amerika
12m—>23m
7m—>14m Okyanusya

1995->2010 110m 9 220m 1m=>1.4m



Tip 2 Diyabet Genetik bir Hastahk

* Ailesel yigilim

« MZ ikizlerde DZ lere gore yiiksek konkordans
— MZ ikizilerde konkordans ~60%

e Goc¢ ¢alismalar 1le riskin degismemesi
« Karnisik toplumlarda parental koken orani etkisi
* Genetik temeli destekleyen hayvan modellemeleri

e Sorumlu genler



Tip 2 Diyabet Cevresel bir Hastahik

 MZ ikizilerde konkordans >60% (yasam boyu riskleri >%90)
o DZ ikiziler ve kardeslerde konkordans %25-50

* Prevalansda hizli degisim genlerle aciklanamiyor

« (Cevresel risk faktorler1 ve yasam tarzi ile risk
degisiyor

* Erken gelisim ile Tip2 Diyabet riski arasinda 1liski erken
donem ¢evresel etkenler ve genlerle iliskili



Diyabet dagilimi

Multifaktoriyel

ik Tip 1
Tip 2 P
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MODY (Maturity Onset Diabetes of the Young)

Non-insulin diabet
25 yas Oncesi tutulum
A. Dominant — En az 3 kusak

Klinik, genetik heterojenite
(fizyoloji, hastalik seyr1)
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MODY gen lokuslari

NEUROD1

TCF-1
NFI1A

1 2 10 11 12

£ EEM’E?W

TCF-2 14 15 16 117 18 19 20 21 22 X ¥
HNF1B

IPF1



PPARG Prol2Ala ve Tip 2 DM

Peroxisome proliferator-activated receptor gamma
(¢ogu instilin duyarliligini artiran ilaglarin hedefi)

PPARG - role

Store as
TAG

Transcriptiona
PPARS regulation

Diverse
metabolic fate

1.25  gorece risk (RR)
85%  yatkinlk aleli sikhgi
~25% toplam risk orani

Altshuler et al, NG, 2000

Original study

Deeb et al. (ref. 12)

0

Subsequent caseicontrol studies

Mancni et al. (ref. 20)
Ringel et 3. (ref. 22)

Merhaeghe =t al. (ref. 21)

Clementeta. (ref 18)°

=ara =t al. (ref. 19) o

Scandinavan case-contral (this study)

SLSJ case-control (this study)

All subsequent case/controld studies, poolad

Subsequent family-based studies

Estimated risk (Alaallele) 0.1 02 02 04 05

Scandinawvan trios (this study)

Scandinawvan sibs (this study)

N susbeguent fanmily-basad studies, pooled

V data, this study

N subsequent data, including this study




Kir6.2 (KCNJ11)

ATP’ye duyarhh K* kanal proteini

Caze- control stucdies
Varyasyon: E23K — o

UTAH (10) &

!

ux (10) —

Danizh (3)

Sulfonylureas Voltage-

dependent French (8)

. Ca?* channel

Membrane -
depolarization (L type) UxaDs (3) -

¢ |

—
PR
Kgrp channel
All previous case-oontrol studies —

Glucase

GLUT2
glucose ) Current oaze control study

ransporter ——

F 13

All studtes

Estimetedodds L L 0L 1L L L | “llllllllllllll
ratio (K aliele) 05 1.0 1.5 2.0 2.5

Pancreatic beta cell

1.16  gorece risk
40%  yatkinlik aleli sikhgi

(PHHI) Tip Il Diyabet




rs12255372 . . -l
DG10S478 §:~ ™=;;

TCF7L2( Transcription factor 7-like 2)

oI
1.0 ! 1.0 Grant, Nat Genetics, March 2006
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0 0 Izlanda
T2D (1185) Control (931) RR (multiplicative) p (2 sided)
rs12255372 0.363 0.283 1.50[1.31,1.71] 4.8x10°
rs7903146 0.390 0.299 1.45[1.27,1.66] 1.6x10°
Danimarka
T2D (228) Control (539) RR (multiplicative) p (2 sided)
rs12255372 0.333 0.261 1.41[1.12,1.78] 0.0041
rs7903146 0.355 0.274 1.46 [1.15,1.85] 0.0018
ABD
T2D (361) Control (530) RR (multiplicative) p (2 sided)
rs12255372 0.389 0.260 1.81[1.48,2.22] 9.4x10°
rs7903146 0.397 0.278 1.71 [1.40,2.09] 1.6x107




Diyabet ve duyarlilik
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